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RICE BLIGHT 
BY JOHN 8. COLLIER 
INTRODUCTION 
The condition called blight, or straight head, is found to a 
greater or less extent in a~l rice growing regions. It is esti-
mated that at least twenty percent of the rice in the United States 
is blighted annually. 
A careful estimate of the amount of blight i~ the rice region 
of Arkansas, where all these experiments have been carried on, 
was made in 1910 and 1911, an<;]. it was found that out of 8000 
acres of rice the crop was injured to the extent of at least 12 to 
15 _percent. 
In a blighted condition the heads do not :fill and hence remain 
straight (Fig. 1) and green, while the well filled heads droop from 
the weight of the grain (Fig. 2) . Blight occurs in both Hon-
duras and Japan rices, more extensively, however, in Honduras. 
Many fields were noticed where the damage was so great that 
the rice was not harvested. 
FIG. ! - BLIGHTED RICE. THE WA1.'ER WAs ON THIS FoR TwELVE WEEKS . 
AVERAGING THREE INCHES DEEP. NOTICE THE STRAIGHT POSI-
TION OF THE HEADS AS COMPARED WITH FIG. 2. 
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FIG. 2-UNBLIGHTED RICE. THIS W A.S AERATED THREE WEEKS. OBSERVE 
THA.T THE HEADS DROOP FROM THE WEIGHT OF THE GRAIN. 
Blight is not the so-called' 'white blast'', caused by the larvre of 
a moth which bores into the stem, nor should it be confused with 
"rotten neck' ' , a fungous disease which attacks the plants and 
causes the stem to break just below the head. Both of these 
diseases are entirely different and their causes are well known. 
But very little ''rotten neck" has been found in the rice on Grand . 
Prairie, Arkansas, where these experiments were conducted. 
The following experiments were undertaken to determine, if 
possible, the cause of blight. The circular here presented is only 
a preliminary statement, hence much data is not included. In a 
later publication the entire data and the results accomplished, 
including experiments with fertilizers, will be given. In a previ-
ous publication (1910)* it was shown that blight is neither a bac-
terial nor a fungous disease. 
During the season of 1911 the conclusions of 1910 were veri-
fied, in which it was stated: ''It seems possible that blight may be 
caused by improper aeration of the soil. " 
In this circular it is shown that the cause of blight is a purely 
physiological one; and the conditions under which blight occurs 
*Report of Investigations Concerning Rice, b y J ohn S . Collier to the Rice Growers' Associa-
tion of Arkansas. Copies may be had of J. A. Kenney, Secretary of the Rice Growers' Associa-
tion , Stuttgart, Arkansas. · 
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and the manner of conducting the experiments are described, with 
suggestions of available methods by which the disease may be 
controlled. 
PLOTS. DEPTH OF wATER 
In 1910 and 1911 two hundred plots, each twenty-five feet by 
twenty-five feet, were laid out in a number of rice fields. Some 
were made by setting twenty-four-inch gully tin twelve inches in 
the ground, thus leaving twelve inches above the level of the soil 
(Figs. 3 and 4), while others were staked out in lands where the 
depth of water could be controlled. By this means different 
depths of water could be maintained with comparative accuracy· 
for any desired length of time. It was found by checking up 
these experiments four times a wee~ that a relatively uniform 
depth of water was maintained in each plot. The water was 
turned on about June 14, and drained off about August 28 
each year for harvest . 
. FIG. 3-SHOWS A PLOT SURROUNDED BY GULLY TIN. THE W A.TER HERE 
IS FROM THREE TO FIVE INCHES DEEP. 
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Thirty plots were lost by over-flooding or drainage, and 
therefore are not included in this data. The heads of the rice of 
each plot were cut, weighed and compared with those of a plot the 
same size selected from the field at large, representing the aver-
age condition of the field. This gave fairly accurate data for 
comparison. 
RELATION OF AIR CONTENT OF SOIL AND DEPTH OF 
WATER TO BLIGHT 
The percent of air in the soil in this region gives some idea 
as to its physical nature and its value to rice growing. In the 
following table the amount of water in the soil was de-
termined just before . flooding. The maximum amount of 
air in the soil was found to be on an average 52 .8 per-
cent. Then the amount of air in the soil was found after the water 
had qeen on one, two, three, four, and five days respectively, 
and once a week thereafter. Since the air at first seemed to -be 
trapped in the soil by the sudden covering of the soil by the 
FIG. 4-SHOWS A PLOT SURROUNDED BY GULLY TIN. THE HEIGHT OF THE RICE 
COMPARED WITH A METER STICK (NEARLY 40 INCHES) AND 
THE STOOLING. 
7 
water, any small degree of rise in temperature would cause a de-
crease in the air content of the soil. The air was analyzed each 
time for the different gases. 
The term "aerated", as used in this circular, means draining 
off the water and letting the soil dry so that the air can get thru 
it to the roots. 
In the following table the terms ''excellent", ''good", ''fair", 
and "poor" are used with reference to percentage of air in the 
soil. 
Excellent .. ... . . ... . ..... . . ............. . ........ . 
Good . ..... . . .. ... .. .. .. ......... .. .............. . 
Fair .... . .. .. ....................... . . . ............ . 
Poor .................. . ....... .. ... .. . . 
45 
35 
25 
15 
52.8 percent 
45 percent 
35 percel'}t 
25 percent 
TABLE 1.-DEPTH OF WATER HAD NO RELATION TO BLIGHT. EVEN 
THO THE SOIL WAS IN POOR PHYSICAL CONDITION, lF PROP-· 
ERLY AERATED THE RICE YIELDED FAIRLY WELL 
Condition of Injured Depth of Number soil based on Blighted, Un- by rice A era. ted, water, 
of plots amount of air percent blighted, maggots. weeks inches at time of percent 
seeding percent 
GROUP 1 
1 10 Excellent 2 98 0 3 
2 10 Fair 46 34 20 0 
3 10 Fair 61 39 0 0 
6 10 Poor 95 5 0 0 
GROUP 2 
1 10 Poor 8 92 0 3 
2 10 Fair 60 34 6 0 
4 10 Good 80 12 a 0 
6 10 Excellent 0 95 5 3 
---
GROUP 3 
1 10 Good 15 85 0 3 
2 10 'Excellent 80 16 4 0 
4 10 Good 25 74 0 3' 
6 10 Excellent 70 30 0 0 
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PHYSICAL CoNDITION oF THE SoiL 
To determine the relation of the physical condition of the 
soil to blight, thirty of fifty plots were spaded up when the 
soil was very wet, and then raked with a garden rake. The other 
twenty plots were worked when sufficiently dry. To these latter 
limestone was added at the rate of 1500 pounds per acre. 
FIG. 5-EFFECT OF CORRECTING ACIDITY, PROPER AERATION, AND FERTILIZER. 
JAPAN RICE. 
TABLE 2 -EFFECT OF WORKING THE SOIL WHEN TOO WET AND OF LIMING 
No. of Physical Weeks Weeks water was plots condition on aerated Result 
10 Worked 
wet 12 0 Blight 42 percent 
10 Worked 
wet 9 3 Scarcely any blight 
10 Limed 12 0 Bl ight 70 percent 
Worked 
10 · wet 11 
(stagnant) 0 Blight 80-90 percent 
10 Limed 8 Twice , 2 
weeks each 
time Excellentcrop, No. 1 rice 
9 
ACID SOIL 
In the report previously cited (1910) it was shown t hat of the 
samples of soil taken from the 203 plots, . representing 23 different 
farms, 91 samples showed strong acid reaction July 19 and 20, and 
from this time on until the water was turned off before harvest-
ing. In 79 · cases out of 91 where there was this strong acid 
reaction, blight was found in more or less abundance. The re-
maining 12 showed heads partially filled out. Of the 102 places 
which gave no acid reaction, 92 had no trace of blighted heads. 
The following year (1911) 50 plots were taken which showed 
strong acid reaction .July 15. These were checked as nearly 
as possible in groups of five. 
TABLE 3.-EFFECT OF .ACID SOIL ON BLIGHT 
Number Weeks Weeks \ Bu. of 
of plots Acid aerated water rice per Result was on acre 
5 Yes 0 12 14.2 Heavily blighted 
5 No 4 8 52.0 Scarcely any blight 
5 Yes 4' 8 44.0 Scarcely any blight 
5 Yes 2 10 38.0 Some blight 
5 No 0 12 16.0 Heavily blighted 
5 No 1 11 40.0 Some blight 
5 Yes 4 6 55.0 No blight 
FIG. 6- A. BLIGHTED RICE. B. UNBLIGHTED. " LANDS " ABOUT SIX FEET APART. 
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The other fifteen plots were similar in result to the above. 
When the soil, even tho aerated, was very acid there was not the 
yield in the field at large that there was when the acidity had been 
corrected by the addition of limestone. 
ANALYSES OF SOIL AND WATER 
Some observers have found that in irrigated regions there 
is a rise of black alkali to such a degree as to injure the 
stalk and cause it to turn black. In order to determine whether 
this condition .affected the rice, the water that was pumped on 
the soil was analyzed just as it came from the wells and also after 
it had remained on the soil for periods of two and four weeks re-
spectively. Since fresh water is added about the third or fourth 
week, it is about this time that the maximum concentration of 
salts in the water, due to evaporation, is reached. 
Analysis of water when first pumped from wells 
Total solids... .. . . . . . . . . . . ... . . . . . . . . . . . . . . . .. . . .... . 361.00 per million 
Loss on gentle ignition .. ~ ........ . ...... ...... ...... . . 144.00 " " 
Silica ..... .. ................ .... . . ... . . .... ........ . ... . 14.20 " " 
Iron and aluminum oxids ............ ........... ... . 18 .00 " " 
Calcium •. ....... . .... . ... . ... . ... .... . : ...... . ........ . 50.05 " " 
Magnesium... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .. . . 11.95 " " 
P
Sodium chlon
1
·d (NaCl) I ............... ; ........... . 
otassium ch orid ( KCJ) I 42.00 " " 
Total chlorin. . . . . . . . . . . . . . . ......... . ..... . . . . . ... ..... . 22.60 " " 
Sulfur . .... .. ........ .. . .... . . .. .... . . . . . . .. ..... . ...... . 1.20 " 
Ammonia nitrogen ....... ... . . . ... . ............... . .. . .. . 0.03 " 
,, 
organic nitrogen . . . . . . . . .. . . . . . . . . .. . ...... .. . ... ....... . 0.196 " " 
Nitrite nitrogen. . .. ............. . . . . . . . . . . . . . . . . . ... . 
Nitrate nitrogen . ... . .... ...... . . ....... ... ... ....... . . . 
None 
Trace 
Analysis of wate1· after it has been on the soil jour weeks 
Total solids : . . . .. .. . . . .. . .. .. .. .. . . .. . . . . . . . .. . . . . . . . . . .. 446.00 per million 
Loss o·n gentle ignition .......................... ........ 14:4.00 " " 
Silica .. .... .. . .. :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.40 '' '' · 
Iron and aluminum oxids ......... . .. . . .. .. .. .. . .. . .. . 43·00 " " 
Calcium ... . ... . .............. . .... ... ....... ... .......... 65.05 " " 
Magnesium. . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.21 " " 
Sodiuii?- chlorid (NdaUK'J
0
) 1 •... ..... .......... .. ..• . ... 
PotassiUm chlori ( l) I 49.00 " 
,, 
Total chlorin ........ , . . . . . . . . . . . . . . . . . . . . . ... . ...... . . . . 23 .10 " " 
Sulfur ........... .......... .. ..... .... . ... .. .. ... .... . 1.20 " " 
Ammonia nitrogen ..... . . . ....... ...... , . . . . . ... . ...... . 0.03 " " 
Organic nitrogen . . . . . . . . . . . . ..... .. ... ..... ...... ..... . 0 .195 " " 
Nitrite nitrogen .................. . .... ........... .. . . . None 
Nitrate nit.rogen ....... . . . . . .............. .. . ......... . Trace 
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FIG. 7- A . BLIGHTED. B. UNBLIGHTED. B. MADE NEARLY 80 Bu. PER A CRE 
1911, ALTHO BADLY BLIGHTE D (80 PER CENT) 1910. 
FIG. 8- A. BLIGHTED. 8 . UNBLIGHTED. 
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The analysis of the second week is practically the same as 
that of the fourth week, so need not be given here. 
The soil was taken at a depth of 7 inches. The elements in 
an acre of soil before and after being flooded, in terms of pounds,· 
were fou.nd to be as follows, the soil on an acre taken to a depth 
of 6-i inches weighing 2,000,000 pounds : 
Analysis of soil before being flooded 
Insoluble ........ . .. . . ............. . . . . . ......... . 
Organic matt~r, water, etc . ... ..... . .. .... . .. . . . 
Silicon ...... . ..... . . ...... . . ................ . .... . 
Iron ... . .... ..... . .. . . ............. ... ........... . 
Aluminum .................................. . 
Phosphorus . . . . ...... . . .... .... . ... ..... . . .. . . .. . 
Manganese............ . . . . . . . . . . . . . .. .. ..... . 
Calcium .. ... . . ...... ... . . . .. .... . ....... . . . .. . 
1,809,000 
79,600 
1,480 
15,500 
36,680 
610 
700 
680 
Magnesium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 
Sodium. . ... ..... . . . .. ..... ... . .. . . . . . . . . . . . . . . . 2,400 
Potassium ..... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 2,000 
Sulfur . . . . . .. . . . . .. . . . .. . .. . .. .. . .. . . . . .. . .. .. 320 
pounds 
" 
" 
,, 
,, 
,, 
" 
" 
" 
" 
" 
" 
Analysis of soil after being flooded fo r jour weeks 
Insoluble.... . ....... . . ..... .. . . . ........... . ..... 1,772,200 pounds 
Organic matter, water, etc . ... . ......... . . . . . . .. 86,600 " 
Silicon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,240 " 
Iron.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,600 " 
Aluminum. .... . ..... .. . . . . . . ..... . . . . . . . . . . . . . .. 4-1,620 " 
Phosphorus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436 •' 
Manganese..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,200 '; 
Calcium. .... .. . . . .. .. . . .. . . . . .. .. . . . . . .. .. . 800 ' ' 
Magnesium .. :... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 960 " 
Sodium...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :,800 " 
Potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,800 " 
Sulfur.. .. ........ ......... ...... . . . . . . . . . . . . . . . . . 380 ' ' 
The analysis for the two soils is a fair average of many analy-
ses. The differences are not great and may be due more or less to 
sampling, or error of analysis. 
EFFECT OF MOVING WATER 
In the plots for experiment with :moving water, the water 
was cl:langed as indicated in the following table. These plots were 
also twenty-five feet square and some were surrounded py gully 
tin as in the work 'on depth of water. The water was let in 
at one corner· of the plot, thus forcing out the old water at the 
opposite corner. In this series of experiments the water was kept 
on the soil for fourteen -weeks. The temperature of the water 
when it first comes from the wells is about 66 degree F. (The 
average depth of the rice wells is nearly 150 feet.) After the water 
flows in the canals two or three h ours the temperature rises to 
70 degrees F. or more. The water turned on the plots was al-
ways 74 degrees or over. The amount of blight was estimated as 
mentioned on page 5. 
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TABLE 4.-MOVING WATER DECREASES THE AMOUNT OF BLIGHT 
Depth of Num- Water Blight- Un- Condi- Injur-
·water, ber of was ed, per- blighted, tion of ed by 
inches plots changed cent percent soil , See ouher 
Table 1 causes 
GROUP 1 
1 20 I Each week I I for first ten weeks 15 85 Fair 0 2 20 Every 2 weeks 
I 
37 60 
I 
Good 3 
4 20 Every 3 weeks 40 54 Good 6 
6 20 Every 4 weeks 40 60 Good 0 
- -
GROUP 2 
1 10 Once every 5 weeks 35 60 Good 5 
2 10 5 times in 10 weeks 25 . 85 Good 0 
4 10 3 times in 10 weeks 36 50 Good 14 
6 10 10 times .in 10 weeks 35 52 Good 13 
GROUP 3 
1 10 Not changed 75 25 Good 0 
2 5 8 times in first 
10 weeks 26 70 Good 4 
4 10 Not changed 81 10 Good 9 
I I 
SuB-AERATION 
Three plots twenty-five feet square were surrounded .by 
twenty-four-inch gully tin set fifteen inches deep before the rice 
was sown. Six pipes one-half inch in diameter and fifteen feet 
long running parallel and three feet a part were laid three to four 
inches deep in the soil. These had several one-eighth inch holes 
every inch. To keep out the fine soil they were covered with 
cheese cloth. The pipes were connected at each end with solid pipe 
which had another piece of pipe connected to it and which stood up 
out of the water about twenty inches. This had an air-tight cap 
which could be removed whenever it was necessary to force air into 
the pipes below. These pipes were tested before the water was 
turned on to see if air could be forced thru them. This was done 
by means of a large force pump such as is used for inflating auto-
mobile tires. As the pipes in Group 2 became clogged with soil 
and had to be removed, the water was off this group for nearly 
two days. 
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TABLE 5. - RESULT OF SUB-AERATION 
Depth of Weeks 
water, water Aeration Results inches was on 
Plot 1 3 10 Air was pumped in About 30 percent 
for three hours blighted 
once every two weeks 
Check 1 3 6 Aerat,ed four weeks Scarcely any blight 
Check 2 3 10 Not aerated Badly blighted, 
45 to 50 percent 
Plot 2 3 10 Air pumped in for About 40 percent 
three hours once 
each week for ten 
blighted 
weeks 
Check 1 3 6 Aerated four weeks Scarcely any blight 
Check 2 3 10 Not aerated Badly blighted, 
55 t o 60 percent 
Plot 3 3 10 Air pumped for one I About 40 percent 
·hour four times a bligh ted 
week for ten weeks 
Check 1 3 6 Aerated for three 
weeks the first time Excellent yield 
and one week the 
second time 
Check 2 3 10 Not aerated Nearly all blighted 
RELATION OF PORE SPACE IN SOIL TO BLIGHT 
A cubic foot of soil on Grand Prairie, Arkansas, has about 
~2.8 percent pore space and 4 percent organic matter, thus indi-
cating a fairly good physical condition. When the water is 
turned on to a depth of about three inches, there is a sudden fall 
(see Chart 1) during the first two or th~·ee days in the amount 
of soil air and a gradual decrease until the sixth or seventh week, 
when the soil is found to be practically devoid of air. 1t is near 
this time that the rice roots are found to become abnormal. If 
the water is left on for a longer period, the percentage of blight 
may increase quite rapidly. This is shown by the lower part 
of the chart, which gives the summary of many experiments. 
The sudden rise of the line, near the sixth or seventh week, indi-
cates a corresponding increase of blight. 
It is nearly impossible to tile the land in this region because 
of the impervious substratum at a depth of about eight or ten in-
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ches. Surface dr:ainage is, therefore, the only practical way and 
can be accomplished very easily by a few open side ditches. 
EFFECTS OF THE ADDITION OF MINERAL SALTS 
The plots in the following experiments were twenty-five feet 
by twenty-five feet and controlled as in previous experiments. 
The plots that had mineral salts put on them in 1910 were noticed 
and checked, so far as the same plots had rice on in 1911, to see the 
effect the second season. No salts were added to these in 1911. 
The increase with the use of fertilizers each ~eason will be given 
in a later publication. On some of the plots the mineral salts 
were disced into the soil before seeding, while on others they 
were raked in by means of a garden rake. The water, in each 
case, was kept at an average depth of three inches . In no case 
~as it found that mineral salts had any influence on blight. 
Other mineral salts were tried singly and in combination. 
%o£ PORE SPACE w E E K 5 1 2 3 4 
' 
7 8 10 11 12 13 1 4 
5 2 .80 \ 
4752 \ 
_4_2.24 \ 
3 6 .9(, 
3_1. 6 8 ..... r-... 
26.4 0 
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1.5 84 'r-1'- .... 
10. 5 6 ~ ' 
5 .28 ....... 
0.00 ....... 
"oof BLIGHT 
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90 ~ 
80 !/"' 
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50 ~--"' 
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20 L,...oo ~ -
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~RT 1. U PPFR HALF S H OW S RELATION BETWEEN LENGTH OF FLOODING A ND 
AIR CONTEN T OF THE SOIL. LOWER HALF SHOWS R E LATION BETWEEN 
LENGTH OF FLOODING AND P E RCENT OF BLIGHT. 
'--
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TABLE 6. - ADDITION OF MINERAL SALTS 
Mineral salt, I \Weeks I 
ratio per acre. Aeration ~;ter was Result 
Group 1 
Plot 1 NaCl 200 lb. 0 12 Blighted 
Plot 2 NaCl 200 lb. 3 9 No blight 
Check None 0 12 Blighted 
Group 2 
Plot 1 Mg804 200 lb. 0 12 Some blight 
Plot 2 MgS04 200 lb . 3 9 No blight 
Check None 3 9 Some blight 
Group 3 
.Plot 1 Acid phosph&te I 0 12 
I 
Over half blighted 
200lb. [200lb. 
Plot 2 Acid phosphate 3 9 Good yield 
Check None 3 9 Scarcely any blight 
Group 4 
Plot 1 K2S04 100 1 b. 0 12 \Quite a little blight 
Plot 2. K2S04 100 1 b. 3 9 Excellent yield* 
Check None 0 12 Three-fourths blighted 
Group 5 
-Plot 1 NaN03 100 lb. 0 12 \Good stalk, t blighted 
Plot 2 NaNOa 100 lb. 3 9 Fine yield 
Check None 0 12 Over one-halfblighted 
* See Fig. 5. 
PRACTIOAL RESULTS OF THE EXPERIMENTS 
That the results of these experiments could be made practical 
was quite evident to the writer in 1910, when several lands (a land 
being the ground between two levees) were placed under experi-
ment and gave very definite results. In 1911 the results were 
even more striking (Figs. 7 and 8), when, under practically the 
. same condition of soil, seed, and planting, the lands under experi-
ment produced a yield of from 65 to 70 bushels per acre, while · 
land six feet away had 70 to 80 percent of blight. The following 
table gives the data concerning 'these "lands.'' There were from 
three to eight acres in each "land." 
Land I 
number 
1 
2 
3 
4 
TABLE 7.-EFECT OF PROPER AERATION 
yvater three I Aerated, I Bushels 
mches deep weeks per acre 
was on, weeks 
12 I o I 17.2 11 1 . 55.1 
10 2 62.3 . 
9 · 3 74.2 
Results 
15-20 percent blighted 
1
75 percent blighted · 
Less than 10 percent blighted 
No blight, excellent yield 
Three groups like the above were run with the same definite results. 
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FIG. 9- A. BLIGHTED. B. UNBLIGHTED. NOTICE THE ARROWS SH9WING THE 
DIRECTION OF BLIGHT TO A LINE. NOTHING BUT GULLY TIN SEPA- . 
RATES THE TWO PLOTS. B. WAS AREATED FOR THREE WEEKS. 
IN A. THE WATER WAS ON FOR TWELVE WEEKS CONTINUOUSLY 
AND AVERAGED THREE TO FOUR INCHES DEEP. 
FIG. 10--:-THE WATER TqRNED ON WHEN THE RICE IS ABOUT EIGHT INCHES 
'I' ALL. 
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RICE STRUCTURE 
In the previous report mention~d, it was stated that there 
was no difference in the structure of the blighted and unblighted 
rice stalk. More recent investigations confirm this. In the case 
of the roots, however, there are some distinctions to be noted. 
After the sixth week, if the water has been on continuously and 
not moving, there is a strong indication of suberisation; that is, 
~thin layer of cork is formed in the outer region of the root, that 
gives a yellowish color to the root in comparison to the normal 
root. In the strongly suberised roots, the interior structure is 
broken down completely after the eighth week; while if aerated 
about the fifth week, the roots seem to take a new hold and grow 
longer; in some cases the stalk will put out new · roots. The 
number of root hairs is also noticeably decreased after the fourth 
week. About the time the head was being formed in the "boot", 
where the soil was aerated for three weeks a large number of new 
roots were put out by the plant and the older roots seemed to be 
healthier than if the soil had n:ot been aerated. 
CoNCLUSIONS 
1. · Rice Blight (straight head) as found in Arkansas rice 
fields is not caused by deep flooding. 
2. 'Moving water diminishes the amount of blight. 
3. The soil should be in good physical condition. This re-
quires that it should not be worked when too wet. Aeration is 
aided by good physical condition. 
4. Mineral salts have no effect on blight. 
5. The addition of ground limestone has no effect on 
blight. It, however, produces better physical, chemical, and 
biol~gical conditions that may be favorable to the growth of rice. 
About a ton of ground limestone per acre should be added to the 
so.il at least once eYery three years. 
6. Blight seems to be a purely physiological condition, the 
root being the part affected, thereby impairing nutrition and re-
ducing the vitality of the plant, so that the grain does not develop. 
7 . . Analyses of gases taken from the soil at any time after the 
second week of flooding, show· a high percent of carbon dioxid 
and a low percent of oxygen. 
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8. All results show that good physical condition of the soil, 
with aeration at the proper time, will prevent blight. (Figs. 6, 7, 
and 8. ) 
9. No relation exists between blight from year to year. It 
is not a fungous or bacterial disease. 
10. From the results of the experiments the following sug-
gestions are made for growing rice: 
(a) Prepare the soil and seed the rice when the soil is in 
good condition to work. 
(b) Flood the rice for the first time· when it is about eight 
inches high, barely covering the soil with water for 
from 6 to 7 weeks. If the land is foul, the first- flood-
ing should be deep enough to kill the weeds. 
(c) Drain and aerate for two or three weeks at the 
time the he·ad is being formed in the "boot". 
(d) Flood again about three inches deep for from 4 to 5 
weeks. 
(e) Drain off gradually until time to dry for harvest. 
